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Introduction
Personality disordered (PD) patients are a highly prevalent group with a high individual and societal burden [1] . PD patients report a quality of life compared to patients with a serious somatic illness and the presence of a PD is associated with high costs for society [2] [3] [4] . Several psychotherapeutic treatments have proven their effectiveness in the treatment of PD patients and psychotherapy is considered to be the first choice in treatment [5] [6] [7] [8] . State-of-the-art cost-effectiveness analyses (CEAs) on psychotherapeutic treatments in PD populations revealed differences in costeffectiveness between treatments [9] [10] [11] [12] [13] [14] [15] . The evidence of cost-effective treatments in this population is still scarce given the large number of different modalities of psychotherapy involved in these studies.
Furthermore, more evidence is essential to make deliberate decisions for reimbursed treatments in restricted healthcare budgets [16] . Soeteman et al. showed that short-term inpatient treatments in general were most cost-effective compared to other treatment modalities in a cluster C PD population [14] . Short-Term Inpatient Psychotherapy based on Transactional Analysis (STIP-TA) was included in that study, and was the shortest treatment of the short-term inpatient modality. An earlier trial compared different types of aftercare following a STIP-TA treatment and found a substantial decrease of symptoms at the end of the STIP-TA treatment [17] . In a matched controlled effectiveness study, STIP-TA was compared to other specialized psychotherapies (OP) in PD patients and proved to be an effective treatment option over a three year follow-up [18] . The current study extends this matched controlled effectiveness study by a cost-effectiveness analysis, with the outcome expressed in costs per quality-adjusted life year (QALY). As the more effective STIP-TA is also likely to be more costly then less intensive alternatives, a cost-effectiveness study on this comparison was warranted. Earlier research revealed that the higher medical costs of short-term inpatient therapies are offset by savings in other part of the health care system [14] . However, all short-term inpatient treatments were combined and the cost-effectiveness of STIP-TA could not be determined. In this study we set out to evaluate the cost-effectiveness of STIP-TA from a societal perspective using a matched controlled design.
Methods

Study population and design
The current study is part of the SCEPTRE study, a large naturalistic study about the costeffectiveness of psychotherapeutical treatments in PD patients [19] . Six mental health centres took part in the SCEPTRE study of which all offered psychotherapeutic treatments for PD patients. They offered a wide range of various types of treatments concerning duration (i.e. 3 to 36 months), setting (i.e. outpatient, day hospital, or inpatient treatment), format (i.e. individual or group meetings), as well as theoretical orientation (e.g. cognitive-behavioural, psychodynamic). Eight hundred thirty-seven patients gave informed consent for the study and were enrolled of which 143 patients could not be followed due to several reasons (refusal, loss to follow-up). This left 694 patients of which 71 received STIP-TA at De Viersprong, Netherlands Institute for Personality Disorders (one of the six mental health centres), and 623 patients who received other specialized psychotherapies (OP) at one of the six mental health centres. It was not possible to find a good match for four STIP-TA patients, therefore 67 patients were matched 1-by-1 by the logit of the propensity score (PS), which left 134 patients for this trial (see figure 1 ). The PS is defined as the conditional probability of assignment to one of two treatment groups given a set of observed pre-treatment variables [20, 21] . To estimate the PS, we fitted one logistic regression model with relevant confounders, and medical and productivity costs at baseline as independent variables, and group membership (STIP-TA or OP) as outcome variable [22] .
Nearest neighbourhood matching using a caliper distance of .2 of the standard deviation of the logit of the PS was used [23] . The construction and characteristics of this dataset were described in more detail in the article describing the effectiveness of STIP-TA [18] .
--insert figure 1 about here-In this study, STIP-TA is compared to other psychotherapy (OP). STIP-TA is based on the ideas of transactional analysis (e.g. [24, 25] ) and has integrated these ideas in a short (13 weeks) inpatient treatment [18, 26, 27] . STIP-TA includes psychotherapy, psychomotor and art therapy, sociotherapy and milieu therapy. This program is designed for patients with personality disorders, mainly cluster C PD or personality disorder not otherwise specified (PDNOS).
The matched OP group (see above) consisted of six patients (9%) following short-term (up to six months) outpatient therapy and 18 patients (27%) following long-term (longer than six months) outpatient therapy; seven patients (10%) following short-term day hospital therapy and 11 patients (16%) following long-term day hospital therapy; and nine patients (13%) following short-term inpatient therapy and 16 patients (24%) following long-term inpatient therapy. Mean length of short-term treatments was 5.8 (SD=.70) months, long-term treatments lasted 13.4 (4.7) months on average.
Twenty-two percent of treatments had a cognitive-behavioural orientation, 30% had a psychodynamic orientation, and 42% consisted of integrative treatments (e.g. cognitive-behavioural/psychodynamic).
The orientation of the remaining 5% was not specified.
Handling data
All outcome measures were assessed at baseline and several follow-up points up to five years after baseline. Due to logistic reasons, three treatment centres had their assessments at baseline, end of the treatment, and six, and 12 months after the end of treatment, and at 36 and 60 months after baseline, whereas three other centres had their assessments at baseline, at 12, 24, 36, and 60 months after baseline. Since the period between the last two follow-up points was rather long (two years), and a rising number of missing data appeared, we limited the analyses to a time horizon of three years after baseline.
The expectation-maximization algorithm was used to impute missing quantitative baseline data. For missing categorical data, multinomial logistic regression was used. Since the distribution of the costs was skewed, multiple imputation with ten imputations was used in the case of intermittent missing data [28] . In this multiple imputation, cost data are considered semi-continuous data, which is characterized by a mixture of a considerable proportion of zero values and a skewed distribution of positive values. Using these assumptions, the predictive mean matching (PMM) approach was used to impute the missing values. PMM can account for the semi-continuous nature and therefore skewed distribution of costs and ensures that imputed values are plausible [29] . In PMM, the imputed variable takes on the value of one of a set of nearest observed values in the dataset [30] . The imputed datasets were further analyzed conforming to the rules established by Rubin [31, 32] . When missing cost data was due to drop-out, estimates were based on last observation carried forward (LOCF).
The analyses were performed using IBM SPSS 20.0 (IBM Corporation, USA) for data preparation, STATA 12.1 (StataCorp LP, USA) for imputing missing data, and SAS 9.2 (SAS Institute Inc, USA) for bootstrapping.
Assessments Costs
The economic evaluation was undertaken from a societal perspective, including costs related to medical resource utilization, and costs due to productivity losses [33] . To collect data on costs in other part of health care than the initial intervention and to collect cost related to work (productivity losses), the Trimbos and Institute for Medical Technology Assessment (iMTA) Questionnaire on Costs Associated with Psychiatric Illness (TiC-P) was used [34] . The TiC-P consists of two sections:
The first section covers the medical costs, which were split up in somatic and psychiatric healthcare costs, medication costs and other costs (e.g. alternative healers, domiciliary care). The recall period for the utilization of medical resources was four weeks prior to completion of the questionnaire. For mean somatic and psychiatric healthcare costs, the total number of contacts with medical and psychological/psychiatric healthcare providers (e.g. outpatient visits, length of stay in hospital) multiplied by unit costs of the corresponding health care services [35, 36] . The costs of medication were calculated as the cost price per medication multiplied by the daily dose multiplied by the number of prescription days, plus the pharmacist's dispensing costs of €7,50 per prescription.
Other costs were valued according to prices reported in the Dutch manual for cost research [35] .
The second section includes the short form Health and Labour questionnaire (SF-HLQ) for collecting data on productivity losses for the two weeks prior to completion of the questionnaire. The SF-HLQ consists of three modules, i.e. (1) absence from work (absenteeism), (2) reduced efficiency at work and (3) the take-over of domestic help [37] . First, concerning absenteeism, the actual costs of hours missed at work and the number of days absent from work due to health-related problems were valued according to the average value added per employee by age and gender per hour and per day, respectively [35] . The number of days absent from work was furthermore divided into short-term and long-term absence. Short-term absence was calculated taking into account the number of days and hours of paid employment of the participant per week. To value long-term absence from work, we applied the friction-cost method, which takes into account the fact that a formerly unemployed person may replace a person who becomes disabled [38] . The period needed to replace a worker (the socalled friction period) in 2011 was estimated to be 115 days; maximum productivity costs to society were therefore limited to productivity losses during a period of 115 days. This 'friction cost method' is recommended by the Dutch guidelines for cost research [33] . Second, concerning reduced efficiency at work, the number of hours of reduced efficiency at work while being sick was valued by multiplying the number of inefficient days by the number of hours work per day, by a self-reported inefficiency score. This inefficiency score ranged from zero (as efficient as in good health) to one (absolutely inefficient). Third, patients can be unable to perform their domestic tasks because of illness. These domestic tasks can be taken over by paid or unpaid help. Paid work is valued at €26.28 (standard price of domiciliary care), unpaid work at €12.95 (standard price of cleaning help) [35] . Furthermore, patients were not able to work during the hours or days being in treatment.
These costs (sick leave) had to be added on top of the regular productivity costs. For unemployed patients these costs were set to zero, since they cannot produce any productivity costs for society.
When employed patients reported oneself ill before the start of the treatment and stayed ill during the whole treatment period, the sick leave costs due to the intervention were set to zero since these costs were already accounted for in the regular productivity costs. Concerning the remaining employed patients in day hospital or inpatient psychotherapy, days in treatment were multiplied by the number of hours worked per day multiplied by the net income per hour. For patients in outpatient psychotherapy, first the number of hours worked per day were divided by eight since a regular working day consists of eight hours. These hours were then multiplied by the hours in treatment multiplied by the net income per hour.
Since the assessment at the end of treatment did not consist of the TiC-P, the six months after start of treatment was missing for all patients. As it was not possible to impute this time point, a different method had to be used.
First, medical costs of the first six months were set to the level of the 12 months measure. It was assumed that patients in day hospital and inpatient psychotherapy did not generate any additional medical costs during their psychotherapeutic treatments since all medical costs were already accounted for in the treatment costs. Therefore we set the additional medical costs during day hospital and inpatient treatment to zero. Since we did not expect any alterations in medical costs during the waiting list period compared to baseline, medical costs at the waiting list period were set to the baseline level.
Second, costs related to absenteeism at six months were 'filled in' by the costs of sick leave because of the treatment under study (see above). When later questionnaires indicated that e.g. patients were absent from work from baseline until three years later and at baseline they were already absent from work 115 days or longer, all intermediary costs related to work absence were set to zero in order to avoid double counting of costs. Additionally if patients were absent e.g. at baseline and 12 months after baseline (>115 days) and absentness at 6 months was missing, costs of 6 months' absence was set to the level of the 12 months' costs and 12 months absence costs were set to zero following the line of reasoning of the friction costs method. Costs related to reduced efficiency at work and domestic help were set to the level of the 12 months measure.
Reference unit prices of health care services were applied and adjusted to the year of the study (2011) according to the consumer price index [39] . For medical and productivity costs, we assumed that the recall period of the TiC-P was representative of the six months prior to the assessment. Costs were discounted at an annual rate of 4%, effectiveness as measured by QALYs were discounted at a rate of 1.5%, as recommended by the Dutch guidelines for cost research [35] .
The uncertainty around the mean costs and QALY scores was assessed with bootstrap simulations with 1000 replications for the imputed datasets. The uncertainty interval was represented by the 2.5 th and 97.5 th percentiles. The results were presented in a cost-effectiveness plane and an acceptability curve [40, 41] .
Effects
For the economic evaluation, the effects were measured in health-related quality of life years (QALYs) using the EQ-5D-3L [42] . The EQ-5D is a standardised instrument and has shown to be sensitive to change in PD patients [43] . Five health states were measured: 'mobility', 'self-care', 'usual activities', 'pain/discomfort', and 'anxiety/depression'. Possible response levels were 'no problems', 'some or moderate problems' and 'extreme problems or complete inability'. This resulted in 243 different possible health states, which were weighted to obtain a single index score between -0.33
(worst imaginable health state) and 1.00 (best imaginable health state). QALYs were further calculated for the three year follow-up by multiplying the QALY weights by the duration of time spent in that health state (area under the curve). To calculate the mean EQ-5D index values, the Dutch norm scores were used [42, 44, 45] .
Sensitivity analyses
To assess the robustness of results under different assumptions, four sensitivity analyses were done. In a first sensitivity analysis, we studied the impact of applying a 3.5% discount rate for both costs and health outcomes as recommended by the UK guideline on health technology assessment of the National Institute for Health and Clinical Excellence (NICE) [46] . A second sensitivity analysis was undertaken using the payer's perspective (insurance perspective): only the medical costs were taken into account. Third, as there were some differences in baseline costs, sensitivity analyses were done by adjusting the cost-effectiveness for differences in baseline costs.
Four different types of regression-based methods were carried out (standard, split, trimmed, and replacement regression) with total costs as dependent variable and costs at baseline and treatment group as independent variables [47] . Fourth, to study the influence of missing data, an analysis was done on the complete follow-up data only.
Results
Sample
The sample consisted mainly of patients with a cluster C PD or a PDNOS diagnosis (see table   1 ). The majority of patients (93% of STIP-TA and 82% of OP) had a history of outpatient treatment and over half (61% of STIP-TA and 51% of OP) had a history of psychotropic drug treatment. Eighty-two percent of STIP-TA and 85% of OP patients reported that they suffered from psychological problems since more than five years. Educational level was high (European Qualifications Framework [EQF]≥6
[48]) for two-thirds of both groups, and about 60% of both groups worked or was studying. The matching on the basis of the propensity score was successful in reducing all differences between background variables as presented in table 1, except for the overall costs due to production losses (see below).
--insert table 1 about here--
Costs and effects
Total costs at baseline were €24,183 for STIP-TA and €21,283 for OP, a difference of €2,900.
High somatic and psychiatric costs were primarily due to hospitalizations prior to completion of the questionnaires. Costs were not distributed normally (Kolmogorov-Smirnov test on total costs: df=134, p<.000, see table 1 ). The overall medical and total societal costs at baseline were not significantly different between the two conditions (one-sample sign test). The overall costs due to production losses, however, differed significantly between both groups (p=.021).
After bootstrap, mean three year costs were €59,834 for STIP-TA and €69,337 for OP, resulting in a non-significant difference in costs of €-9,503 (95% CI -32,212 to 15,692; see table 2 ).
There was a trend that STIP-TA patients generated lower costs associated with healthcare and costs associated with production losses. Within the healthcare costs, we found a trend that STIP-TA patients generated lower costs in psychiatric and other care but more costs in somatic healthcare compared to OP. High somatic and psychiatric costs were mainly due to hospitalizations. In terms of production losses, there was a trend that STIP-TA patients reported being more often absent from work, while OP patients reported less efficiency during work and more problems concerning domestic tasks. The STIP-TA treatment was (non-significantly) cheaper (mean €19,420, range €4,034 to €32,810) compared to the OP treatments (mean €25,459, range €4,204 to €89,088). Figure 2 shows the distribution of cost categories in STIP-TA and OP patients. Figure 3 shows the course of the QALYs over 36 months.
--insert figure 3 about here-
Cost-Effectiveness
The trend towards lower costs and the significant better effects of STIP-TA, made that STIP-TA was a 'dominant intervention' compared to OP: less costly and more effective. The incremental cost-effectiveness ratio (ICER) for STIP-TA compared with OP was €-41,491, which means that by gaining one additional QALY by delivering STIP-TA instead of OP, one saves about €41,500. To display the impact of uncertainty around the estimated mean costs and QALYs, we made use of a cost-effectiveness plane with the bootstrapped results. Eighty-three percent of the cost-effectiveness pairs lie in the south-east quadrant of the plane, implying lower costs and higher effectiveness, and 17% in the north-east quadrant, implying both higher costs as well as higher effectiveness (see figure   4 ).
--insert figure 4 about here --
The cost-effectiveness acceptability curve (CEAC) indicates that the probability that STIP-TA is cost-effective is between 80% and 90% until a threshold of approximately €20,000/QALY and achieves 93% with a ceiling ratio of 40,000/QALY (see figure 5 ).
--insert figure 5 about here--
Sensitivity analyses
Sensitivity analyses displayed minor differences, the dominance of STIP-TA above OP remained (see table 3 ). Costs for STIP-TA ranged from 37,750 (payer perspective) to 61,732 (replacement regression). In OP patients, costs ranged from 44,908 (payer perspective) to 72,298 (replacement regression). QALYs ranged from 1.97 (OP, 3,5% discount rate) to 2.36 (STIP-TA, complete data). ICERs ranged from -23,717 (trimmed regression) to -49,146 (standard regression).
--insert table 3 about here --
Discussion
In the current study the cost-effectiveness of an intensive short-inpatient treatment was compared to other specialized psychotherapies in patients with PD over a three-year time horizon. The economic evaluation was performed from the societal perspective. Results showed that the STIP-TA treatment is more cost-effective compared to other specialized psychotherapies in the treatment of PDs. STIP-TA patients generated lower costs over a three year time horizon compared to OP, and STIP-TA was significantly more effective than OP in terms of QALYs gained. With a ceiling ratio of 40,000/QALY, the chance that STIP-TA is cost-effective compared to OP is 93%. Sensitivity analyses on different discount rates, analyses from the payer's perspective, corrections for baseline cost differences, and missing data showed similar results. In both groups, about one third of all costs over 36 months were due to the intervention itself, about one quarter were due to absenteeism. Although STIP-TA is primarily a rather expensive treatment, when the costs of treatment were compared to the costs of OP for matched patients, we found that the mean costs of STIP-TA were generally lower. This was probably due to two-thirds of OP patients following (rather expensive) long-term treatments of more than a year on average.
Methodological considerations
A strength of this study is its representativeness and therefore high external validity due to the naturalistic nature and a minimal set of exclusion criteria. The OP group was found to have a great variation in treatments which supports the assumption that OP is representative for psychotherapeutical treatments for PD patients in the Netherlands. Patients were not randomized but were assigned to treatment by clinical knowledge. However, a comparison of such different dosages of treatment by means of a RCT is difficult or even impossible due to patient preferences fo one of the treatments. An earlier attempt to compare STIP-TA to outpatient treatment in cluster C PD patients in a RCT has failed since patients were not willing to participate in a random assignment to outpatient or inpatient treatment (PSILO trial [49] ). Furthermore, in economic evaluations, nonrandomization of patients can even be considered an advantage, since the external validity of these studies is higher than that of a RCT [14] . However, generalizability to a PD population at large is limited due to the inclusion of mainly cluster C and PDNOS diagnoses; almost all patients having a history of outpatient treatment; and patients being treatment seeking. These limitations were already discussed in detail elsewhere [18] .
We made use of a long-term follow-up of three years. However, measurement points varied over time and between institutions, which led to a high amount of missing data. This made assumptions about the missing healthcare costs and production losses necessary and led to uncertainty about the results. However, we handled missing data with sophisticated analyses (multiple imputation) and carried out a secondary analysis on the complete data to confirm the robustness of results.
Third, we used the TiC-P to estimate costs which has a recall period of two to four weeks and extrapolated these to estimate the costs of patients for six months. The assumption that these weeks are representative for the six months prior to the questionnaire can be questioned and could lead to an over-estimation of costs. A hospitalisation of a number of days prior to the completion of the questionnaire, for example, will lead to huge costs and an over-estimation of these costs, while the same event just after the completion of the questionnaire will not be taken into account and will lead to an under-estimation of these costs. We assumed that the over-as well as the under-estimation of costs will balance each other out on average. A study about the feasibility, reliability, and validity of the TiC-P in patients with a psychiatric disorder showed the questionnaire to be a feasible and a reliable instrument in this patient group [50] .
Implications
The current study showed that STIP-TA is not only a very effective but also a cost-effective treatment option in mainly cluster C PD and PDNOS patients. The results of our study are consistent
with several studies showing that psychological treatments tailored to PD patients are generally very effective and that treatments differ in their cost-effectiveness [8, 16] . To make this treatment available to more patients, additional research is recommended. Soeteman et al. had studied the value of further research of cost-effective psychotherapies in cluster B and C PD patients in the Netherlands and concluded that the societal value of additional research is considerable [51] .
In this study we compared STIP-TA to a variety of psychotherapies (OP). We found that the OP group used in this study was a rather heterogeneous group which found expression in a wide spread of treatment dosages and therefore treatment costs. It would be of additional value to study whether the dominance of STIP-TA holds when compared to one specific evidenced based (outpatient) psychotherapy for this patient group. An earlier attempt was done to directly compare STIP-TA with outpatient psychotherapy in a RCT. However, patients were not willing to participate in this study due to the random assignment to one of these treatments [49] .
It could be worthwhile to extend the study and to analysis whether it is possible to identify specific subgroups of patients in whom STIP-TA is a more cost-effective treatment compared to other (outpatient) treatments in order to be able to give a strong and evidence-based advice. Since STIP-TA is known as a high pressure and destabilizing treatment, rather healthy PD patients are admitted to this treatment. However, a study of van Manen et al (in preparation) showed that destabilizing treatments seemed more effective than stabilizing treatments in terms of symptoms and interpersonal functioning in psychological strong as well as psychological rather weak patients [52] . It is of practical relevance to study whether more seriously disordered patients could also profit from this intensive but short-term kind of treatment and to expand the target population to (relatively mild) cluster A and B PD patients.
Moreover, more knowledge about the efficacious ingredients of this specific treatment is important. The 'Dodo bird verdict' states that primarily common factors such as 'the belief in the treatment' or 'the therapeutic alliance' account for the effectiveness of psychotherapy [53] . This should lead to equally effective treatments when the common factors were set equal. However, this cannot explain the superiority of STIP-TA above OP and points to other factors which constitute to the positive effects. With the knowledge of these factors, it could be possible to add some of these to other, less expensive and less radical outpatient treatments which is in line with the deinstitutionalisation of mental health care and the emphasis on patient empowerment. The question remains whether it is possible to keep the high pressure used in the inpatient treatment and which seems to be one of the efficacious ingredients in a treatment of lower dosage [52] .
Mental health care for PD patients mainly consists of long-term outpatient psychotherapy.
Inpatient treatments for rather mild PDs are mostly not the first choice of treatment but are mostly used for crisis intervention and stabilization, especially in BPD patients. A hospitalization of three months, although a relatively short period of time, can be an obstacle for patients with e.g. a paid job or parental responsibility [54] , and patients have to be willing to be hospitalized for three months.
Furthermore, regarding the current economic climate, less radical and (on the short-term) cheaper outpatient treatments are preferred. Indeed, presently at the Viersprong, the Netherlands Institute for Personality Disorders, STIP-TA is reduced in an attempt to reduce the cost price per treated patient.
The present study points to the savings elsewhere in society and even when considering only health care costs, our estimates are that STIP-TA is less costly. Obviously, if the costs of OP are reduced, such results may change. However, as studies like the present one showed that investments in expensive treatments can be earned back on the long-term, these treatments should be continued in spite of the high initial expenses. Cost-effective inpatient treatments should be preserved for at least part of PD patients as an alternative treatment for outpatient psychotherapies and should be adopted in clinical guidelines. The present study invites both clinicians, patients and payers to reconsider the direct medical costs of treatment in the light of favorable results and future savings. Table 1 . Characteristics of patients allocated to STIP-TA and other psychotherapies (costs in Euros). Since it is possible to have more than one diagnosis, the sum of the prevalence is higher than 100%. 3 One-sample sign test on medians significant between groups. 
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